Introduction
The utilization of human resources for the socio-economic progress of a nation through industrial and occupational structure, labour force participation has of immense importance. The proportion of workers engaged in various occupations pictures the socio-economic development of a region. Occupation always related to agriculture, industry and service sectors. The distribution of workers among different occupational categories along with regional disparities relating to the occupational structure explains the lopsided development of different parts of India.
The occupation and industry are clearly two distinct points of view from which the economic activity of the population may be regarded, the first is what the individual does, and the second shows the position of the worker in the economic structure of the country. Occupation is the kind of work performed by an individual while industry is the branch of economic activity to which he is connected [1] . Occupational gender segregation is said to exist when women and men are differently distributed across occupations regardless of the nature of job allocation [2] . Occupational sex segregation measures the extent to which men and women occupy different positions in the division of labour and, as a result, have systematically different opportunities to obtain social and material rewards. Sex segregation operates both as an intrinsic measure of social inequality and as a precursor to gender differences in the distribution of earnings, opportunities of promotion, workplace authority and other stratification outcomes [3] .
According to 2001 and 2011 census of India, the reference period for determining a person as worker or non-worker is one year proceeding to the date of enumeration. Workers are then, classified as main workers and marginal workers. Those who worked for more than 6 months (183 days) in the reference period are termed as main workers. Workers who worked for less than 6 months (183 days) in the reference period are the marginal workers. Workers are distributed according to the occupation in which they are engaged into four broad categories namely, cultivators, agricultural labourer household industrial workers and other workers. If a person engaged in cultivation of land owned or leased from government, private persons or institutions for payment of money, or share of the harvest is classified as cultivators. A person who works on another person's land for wages in money or kind or share is regarded as agricultural labourer. Household industry is defined as an industry conducted by one or more members of the household at home or within the village in rural areas and only within the precincts of the house where the household lives in urban areas. All workers other than those who are not in the above categories are termed as other workers.
Literature Review
Recently, occupational gender segregation and occupational structure receive greater attention because studies relating to these areas are scarce. Some of the studies relating to present article are mentioned here. Nicole and Huberman [4] identified the dimensions of occupational gender segregation along with women's progress in wages. Women were concentrated in a number of occupations and strata within organizations. Horizontal segregation has stagnated and vertical segregation improved steadily.
Cotter et al. [5] came to the conclusion that the earnings were affected by the segregation through lowering the earnings of workers in female dominated occupations and by lowering the earnings of all workers in highly segregated labour markets. Segregation effects contributed to inequality. Gender segregation intensifies labour market inequality. Cohen and Huffman [6] proved that gender devaluation were strongest in highly gender segregated labour markets. In segregated markets, men were in a stronger position to benefit from devaluation while women were less able to resist it. Higher levels of occupational segregation at the labour market level were associated with a significantly increased tendency to evaluate women's work roles.
Cohen [7] found that when women moved to labour market, gender segregation became higher. The movement of women from household to the labour market was a driving force in the changing nature of gender inequality.
Gender differences in occupational attainment resulted from voluntary choices of men and women and from long term changes in the labour market such as the simultaneous growth of white collar occupations and women labour force participation rates [8] .
Men remained the top in respect of pay but women were in the top in terms of stratification which means women's occupations were healthier and permitted greater access to higher status net-works and involved working with better educated people than men's occupation. Occupational gender segregation increased gender earnings' inequality by increasing men's earnings significantly and decreasing women's earnings to a smaller degree. Occupational segregation has positive effects on women particularly in terms of social positioning [9] [10] [11] .
Due to the reduction in occupational segregation, there were improvements in the wellbeing of the women. From 1990 onwards those women with university level of education had lower segregation than that with lower education [12] .
The study by Lakshmana [13] about the gender inequality in employment and to link the gender relations in Indian states of Madhya Pradesh and Karnataka showed that in Karnataka, the percentage of male workers were higher and so the percentage gap between male and female workers were more. This higher gender gap will adversely affect the empowerment and socio-economic development of women. In both the states, wide gender gap was visible in wage rates too. As a conclusion, the author suggested that more employment opportunities are to be opened to the workers of both the states in the non-agricultural sectors.
Sonali Chakraborty and Molly Chattopadhyay found that in India, occupational segregation was low among educated persons and among the permanent workers.
The trends in occupational segregation by gender in the urban and rural sectors of labour market were analyzed by Tushar Agrawal and Ankush Agrawal [14] . The authors concluded that the level of occupational segregation was higher in the urban sectors. By decomposing the effects, they opined that the increase in the segregation be attributed to changes in both occupation mix and sex composition effects.
The extent of occupational segregation for gender and social group in India was examined by Tushar Agrawal [15] and concluded that occupational segregation and social group segregation were higher in urban sectors than in the rural sectors especially among females. Across the social group, the segregation was higher among scheduled caste and scheduled tribes. At the same time, by nature of employment and age groups, the regular workers and the elderly were the most segregated ones. [16] examined the gender wage gap in India across different segments of the labour market over the wage distribution. The productive characteristics of men and women were converged sticky floor rather than glass ceiling phenomenon was observed in all segments of the labour market. Also higher discrimination was faced by women at the bottom of the distribution.
Duraisamy and Duraisamy
Thus, present study is an attempt to explore the state wise occupational sex segregation in India for the period 2001-2011 using data taken from the reports of the Census of India, 2001 and 2011. The occupational classifications are cultivators, agricultural labourers, household industrial workers and other workers.
Objectives
The main objectives of the study are to measure;
• State-wise occupational gender segregation,
• Extent of occupational differentiation by sex,
• The extent of unevenness in the distribution of occupational group in relation to population.
Research Methodology
In this article, the occupational differentiation and segregation by sex are measured through different indices. They are the Index of Dissimilarity suggested by Duncan and Duncan [17] , Entropy or Diversity Index, Karmel and MacLachlan Index [I P ], Index of Occupational Differentiation and the Concentration Index.
Index of dissimilarity [D]
This index was proposed by Duncan and Duncan. This is the most common measure of segregation. It measures the percentage of men [or women] that would have to change occupations to achieve perfect integration. The value of D varies from 0 [if perfect integration] to 100 [if perfect segregation].
Where 'i' is the number of occupations, W i and M i refer to the number of women and men in the i th occupation respectively. W and M refer to the total women and men respectively in all occupations.
Entropy index or diversity index
It measures the differences in the distributions of groups in an area. The calculations involve a multi-step process in which an entropy score [E] for the total area is calculated first:
Xj is the share of the entire area in each category of the 'n' variables used. This is the diversity score of the entire area. The higher the number, the greater the diverse. The upper limit of the measure is given by the natural logarithm of the number of groups used in the calculation. When all groups are equally distributed the score will reach the upper limit.
The score for each individual unit is calculated as:
Where xj is the share of the total of each category of the variable. The entropy Index [H] is calculated by:
Where t i represent the total of the variable of sub-unit and T is the total for the entire area. The measure varies between 0 (if all sub-units have the same composition as the overall area) to one (all sub-units contain only one group). This measure is interpreted as the weighted average deviation of each sub-unit's entropy from the total area's entropy.
Karmel and MacLachlan index [I P ]
The Karmel and MacLachlan Index is a measure of segregation and simple to interpret. It denotes the total level of employment that would have to relocate with replacement to achieve zero segregation by gender but maintains the occupational structure and overall gender shares of employment.
Where 'a' is the female share of total employment.
Index of occupational differentiation
Occupational differentiation by sex is studied by using the index suggested by Martin and Poston. This index provides controls on both the occupational structure and sex composition of the working force. Standardization by sex is made by the female workers equal to male workers and distributing that to the occupational categories according to the proportion of female occupational category. Thus, each standardized female occupational category (SF i ) equals its proportion multiplied by the total of the male occupational categories.
Where SFi is the standardized female frequency in the i th occupational category and The standardized ratio of actual to expected number of males (SR i ) is calculated by the following formula:
If equal distribution of females and males are affected in all the categories, the standardized ratio will be one. No variation exists. The greater the departure, the greater is the variation. The standardized ratio greater than one means overrepresentation of males and if it is less than one, females are overrepresented.
The coefficient of relative variation is calculated for comparison of the dispersion scores of the states. The higher the coefficient of relative variation, the greater is the relative dispersion and the occupational differentiation by sex.
Concentration index
Where xi and y i represent the percentage distribution of workers and population in each state. If each occupational group of the working force and population are in the same percentage, the value of the index will be zero.
Results and Discussion
The most commonly used measure of economic activity is the work participation rate which measures the ratio of the workers to the total population. Work participation rates are useful for understanding the participation of men and women in various productive activities.
The state-wise work participation rates by sex according to 2001 and 2011 Census of India are presented in the following Table 1 .
In India, only 40 percent of the population is in the working force in 2011.It is 23.50 percent increase in the work participation rate over the period 2001-2011 where the work participation rate was only 32.23 percent in 2001. When half of the males are workers in 2001, it is only less than one forth for females. Within the next 10 years, about 3 percent point increase is noted in male work participation rate, for females the work participation rate is more than doubled. Even then, it is less than half of male participation rate [18] .
State-wise work participation rates showed that in 2001among males, twelve out of twenty-nine states, it is less than 50 while the number has reduced to 7 in 2011. It is to be noted that in 2011, in Jammu and Kashmir and Mizoram, the WPR has declined. Among females, though the WPR is low in both the periods, within the 10 years period remarkable improvement has been achieved by a good number of states. This low work participation rates among females itself reveal the occupational differentiation in the nation. Therefore, the present study aims to find out the level of occupational differences by sex among the states [19] .
Duncan Index of Dissimilarity (D)
Duncan Index of Dissimilarity is the most common measure of occupational gender segregation. It measures the percentage of workers (males or females) that would have to change the occupation in order to achieve perfect integration in occupational distribution. The values of D vary between 0 (perfect integration) and 100 (perfect segregation).
Gender ratio expresses the relative strength of female workers to male workers. It is also used as an indicator of gender segregation. The state wise values of dissimilarity index (D) and the gender ratios (GR) are presented in Table 2 .
In India, in order to achieve perfect integration, if all the occupations are taken together, 23.17 percent of the workers irrespective of sexes have to change their occupation in 2001 and it increased to 29.17 percent in 2011.Recently, unevenness in the distribution of workers has increased and so more persons have to change their occupations. In 2001, when Delhi (3.49 percent) shows almost integration, Uttaranchal (43.88 percent) has the highest segregation. Nearly 40 percent of the states showed a D value greater than that of India. The segregation was low in Assam, Kerala, Meghalaya, Mizoram and Punjab [20] .
In 2011, among the states, the level of segregation was low in Delhi, Goa, Kerala and Mizoram. The segregation level is high in Uttaranchal even after the ten years' period. Over the period of study, in almost all the states except Assam, Chhattisgarh, Gujarat, Jammu and Kashmir and Punjab the gender segregation has declined. Remarkable decline was noticed in Goa, Haryana, Karnataka, Kerala, Maharashtra and Uttaranchal [21] [22] [23] [24] .
Gender ratio is the ratio of the female workers to male workers. In India, the gender ratio has declined from 46.26 in 2001 to 45.16 in 2011, which means female workers are declining in relation to male workers. Majority of the states follow the national pattern. The gender ratio is the highest in Manipur (79.28) and Nagaland (77.97) in 2001 and 2011 respectively. The corresponding lowest ratio is evident in Delhi in both the periods. From the table it is clear that the inverse relation between changes in gender ratio and the dissimilarity index always exists in India and in majority of the states.
The index of dissimilarity weighs occupations according to their size and so a change in the value of D may be due to changes in the occupational structure or due to changes in the distribution of workers in the occupational structure.
Entropy index (H)
An entropy score is a measure of diversity and an entropy index measures the weighted average deviation of each unit's entropy from the total wide entropy expressed as a fraction of the total distribution of groups. Therefore, the entropy index involves a multi-step process which is calculated with the help of entropy scores.
The entropy scores and the entropy indices for India and the states are calculated and presented in the following Table 3 . In India, the sex wise entropy scores (E) reveal that the diversity is high among females than among males in both the periods. In both cases, irrespective of sexes, the value of the entropy score is declining showing chances of decline in the diversity.
The state wise entropy scores (E i ) for males has shown that the diversity is more in Odisha in 2001 and in Uttar Pradesh in 2011 and the lowest in Delhi in both the periods. Among females, it is the highest again in Uttar Pradesh in 2011 but in 2001 it is in Manipur and the lowest being again in Delhi in both the periods.
Using the entropy scores of India and the different states, the entropy index (H) for the occupational distribution for males is calculated as 0.0559 in 2001, which means that regardless of the size of each group, the occupational groups are more or less evenly distributed in India across the states and the diversity is declined in 2011 to 0.0221. Or, virtually, there is no diversity in the distribution of occupational groups throughout the country. In the case of females, the diversity in the distribution of occupational groups is increased from 0.0548 in 2001 to 0.0694 in 2011, though there is less diversity.
Karmel and MacLachlan index (Ip)
In India, the Ip index values showed a declining trend from 2001 to 2011 among cultivators, household industrial workers and other workers. But, segregation was found to be increasing among agricultural labourer. percent point decline was effected, whereas among household industrial workers the decline was only 0.14 percent point. This low decline is due to the already low segregation in 2001 itself. From these analyses it is to be noted that though there is less diversity in the distribution of occupational categories among the states of India, gender segregations prevalent in all the occupational categories at varying degrees. So, the occupational differentiation by sex is analyzed to understand the distribution of workers in different occupations and how it changes over time. For India the entropy score (E) describes the diversity in the occupational distribution. The maximum level of the entropy score equals to the natural logarithm of the number of groups used in the calculation. Here, in this analysis, four occupational groups are used and so the maximum entropy score is 1.3863. The maximum score attains when all groups are equally represented in India that is each occupational group comprises 25 percent each of the total workers.
It is clear from

Occupational differentiation by sex
Occupational differentiation by sex explains the empirical differences in the occupational composition of male and female labour force. The value of the index would be one, if males and females are distributed equally in all the occupational groups or there is no variation in the occupational distribution by sex. If the value of the index exceeds one, it means, males are overrepresented in that particular occupation. The following Table 5 provides the values of the index of occupational differentiation by sex with mathematical control on both structure and sex composition of the labour force for India and the different states for the census period 2001 and 2011. In India, by 2001, females are overrepresented in the occupational categories cultivators, agricultural laborer's and household industries whereas male dominancy exists in the occupational category of other workers. In 2011 also same pattern is followed by all the categories except among cultivators where preponderance of males was observed. The state-wise distribution has shown that, in 2001, in one third of the states, men are overrepresented by cultivators but in 2011 it rose to more than half of the states of India. In 2001, Assam, Gujarat, Madhya Pradesh, Tripura and Uttaranchal have more females in cultivation but the situation has changed to male dominancy in 2011. Though females are more among cultivators in the remaining states, the index value showed that it is less when compared to 2001. That is gradually more males are moving to cultivation than females. Agricultural laborers are more among males in Himachal Pradesh, Jammu and Kashmir and Uttaranchal throughout the period of study. Unlike cultivators, among agricultural labourer, preponderance of females is more apparent in 2011. In household industries, the values of the indices are above one in Chhattisgarh, Himachal Pradesh, Rajasthan and Sikkim, in 2001 indicating male overrepresentation but in 2011 the situation has changed in Rajasthan and Sikkim with preponderance of women. Here also, the value of the index is approaching to one in almost all the states proving improvement in the entry of more males into household industries. Contrary to all these, male overrepresentation is visible among the other workers' category in both the periods in all the states, the only exception is Punjab. Here also the value is declining which means the entry of more females to this occupational category. The above results implied that in spite of the entry of more women, those jobs which require ample skills are dominated by males throughout the states irrespective of their socio-economic progress.
The degree of occupational differentiation by sex is identified by the coefficient of variation. The higher the value, the greater will be the occupational differentiation by sex. The coefficient of relative variations computed for the different states for the census years concerned revealed that there is no improvement in India for occupational differentiation throughout the period. From all the above analyses, it is revealed that in India, throughout the states occupational differentiation by sex is high which implies that women are reluctant to enter into jobs especially skilled jobs.
The relative degree of unevenness in the distribution of occupational groups to the distribution of population is measured by estimating the concentration index by sex using the percentage of workers in each occupational category and the percentage of general population in a particular state. The index value will be zero which indicates that both the percentages are the same. The State-wise distribution of working population by broad occupational groups and by gender and indices of concentration of India for the census periods 2001 and 2011 are presented in Tables 6a and 6b. Among males, in 2001, the least concentrated occupation is household industries and the remaining occupational groups have more or less same level of concentrations. But in 2011 the highest concentration score is observed in the category of agricultural labourer and the remaining ones have slight variations in their respective concentration scores.
State-wise distribution has shown that among males, in Andhra Pradesh irrespective of the time periods considered, all the occupations except cultivation had shown higher concentration. There is heavy concentration of agricultural labourer indicating that while 6.82 percent of the total male population of India is in Andhra Pradesh, the agricultural labourer constitute 11-13 percent of whole of India. In Maharashtra, Tamil Nadu and West Bengal though cultivators are less, the concentration of other workers are heavy. Among females also the concentration of workers is heavy in agricultural and household industries. Gujarat, Karnataka, Kerala, Maharashtra and Tamil Nadu have higher percentage of other workers than the total share of their respective general population. Anyway, the concentration index values of the occupations in India reveal that females are more concentrated than males. This may be due to their preference to remain in their own places even accepting lower jobs.
When comparing the occupational structure of each state with that of India (Tables 7a and 7b ), it is found that for males the highest concentration score is in Delhi followed by Goa and Kerala in 2001 and 2011. However, the value of the index has declined for Delhi and Goa but increased to Kerala. Throughout the period, the concentration score is the lowest for Karnataka. For females, the highest concentration score is again for Delhi followed by Himachal Pradesh and the lowest being in Uttar Pradesh in 2001 and Andhra Pradesh in 2011.
Conclusions
Labour force participation has important economic and social implications. Even after mechanization, the role of labour intensive measures is apparent in certain economic activities. Throughout the states of India, male workers are more than female workers; however, the distribution of population by sex shows that almost equal proportion of both the sexes in each state. In India, the literacy level and life expectancy of women improved a lot. However, females are more into traditional occupations and certain regions of the country are still in backward level of development. So, majority of the women's contribution to economic productivity of the nation is low. The whole analyses concluded that even after 60 years of the initiation of Five Year Plans with prioritization on different sectors of the economy, the occupational gender segregation exist in India. Occupational gender wise integration is a sign of progress which ensures proportionate participation of women in economic activities. So, measures should be taken by the planners and policy makers to absorb more women in modern large enterprises and thereby expand economic development. 
